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What is claimed is: 

1 , A method of producing high purity ammonium dimolybdate from low grade molybdenite 
concentrates comprising: 

a) forming an aqueous slurry of said low grade molybdenite concentrates; 
sp) oxidizing said slurry in an atmosphere containing free oxygen at an pressure of at 
least about 50 p.s.i, and at a temperature of at least about 200T and thereafter 
ptoducing a first discharge with greater than about 99% of the molybdenimi in said 
low grade molybdenite concentrates oxidized and greater than about S0% of 
molybdex^um values insoluble; 

c) filtering sai\first discharge to produce a fir^Miquid filtrate containing soluble 
molybdenum ^lues and a fu-st solid filter {:ake os^ntaining the insoluble molybdenum 
values; 

d) leaching said first soRd filter cake with an alkaline sqluSon to produce a second 
discharge wherein great^than about 98% of tt^e inso|uble molybdenum values are 
solubiUzed; 

e) filtering said second discharge^Q produce a second liquid filtrate and a second solid 
filter cake; 

f) recovering the molybdenum values frWn said second liquid filtrate by solvent 
extraction with an organic solvent to proauce a first liquor; 

g) crystallizing said first liquor containing the extracted molybdenum values to produce 
crystals and a second liquor; and then 

h) recovering said high purity ammonium dimolybdaf^suitable as a chemical grade 
product from said crystals. 

2. The method of claim 1 further comprising recycling a portion oB^aid first discharge produced 
in step (b) back to the aqueous slurry in step (a). 

3. The method of claim 1 further comprising subjecting said first liquid l^trate produced in step 
(c) to a cementation process to recover copper values, said cementation process comprising 
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adding iron to said first liquid filtrate and mixing to produce a first solution, filtering said first 
solution to produce a third liquid filtrate and a third solid filter cake, and then recovering said 
coppM values from said third solid filter cake. 

4. The method of claim 3 fiirther comprising subjecting said third liquid filtrate to a 
molybdenum precipitation process to recover molybdenum values, said molybdenum 
precipitation^rocess comprising increasing the pH level and the temperature in said third 
liquid filtrate, adding iron to said third liquid filtrate and mixing to produce a second solution, 
and filtering said second solution to produce a fourth solid filter cake containing said 
recovered molybdenWi values. > 

5. The method of claim 4\further comprising re93(cling said fourth soHd filter cake back to said 
aqueous slurry in step (a^. 

6. The method of claim 1 fiimer comprising subjectii^said nrst liquid filtrate produced in step 
(c) to a molybdenum precipiiation process to lecovervmolybdenum values, said molybdenimi 
precipitation process comprising increasing thepH level and the temperature in said first 
liquid filtrate, adding iron to saidVirst liquid filtrate and mixing to produce a solution, and 
filtering said solution to produce a tturd solid filter cake containing said recovered 
molybdenum values. \ 

7. The method of claim 6 fiirther comprising recycling said third solid filter cake back to said 
aqueous slurry in step (a). \ 

8. The method of claim 1 wherein the leaching step (d) comprises an initial leach with sodium 
carbonate wherein the insoluble molybdenum^^ues are solubilized and a final leach with 
sodium hydroxide wherein soluble iron is eliminated. 

9. The method of claim 8 wherein the pH level in the i^iitial leaching step is maintained below 
about 7.0. 

10. The method of claim 9 wherein the pH level in the fina\leaching step ranges from about 9.0 to 
about 10.0. 

11. The method of claim 1 wherein the recovering step (f) combrises: 
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a)\ contacting said second liquid filtrate with said organic solvent to form a two-phase 



b) simultaneously reducing the pH level in said two-phase mixture such that the 
mol5rbdenum values in said second liquid filtrate are extracted into said organic 
solvennand 

c) stripping^aid organic solvent to recover the molybdenum values. 

12. The method of clami 1 1 wherein the organic solvent contains a secondary amine. 

13. The method of claiiA 12 wherein the organic solvent contains di,tridecyl amine. 

14. The method of claim Kl wherein the reduced pH level in said two-phase mixture ranges fi:om 
about 4.0 to about 4.5. 

15. The method of claim 1 1 therein the reducii^g^p is accomplished by adding hydrated 
sulfuric acid to said two-phase mixture. 



16. The method of claim 1 1 whearein the stripping step! 
molybdenum values. 



ses anmionium hydroxide to recover the 



17. The method of claim 1 1 wherei\ the pH level auring the stripping step is maintained at about 
9.0. > ^ 

18. The method of claim 1 further comprising aging said first liquor produced in step (f) before 
said first liquor advances to the crystallization step (g). 

19. The method of claim 1 wherein the recovering step (h) mcludes calcining said crystals. 

20. The method of claim 1 further comprisingy-ecovering chemical grade molybdenum oxide fi-om 
said high purity ammonium dimolybdate piroduced in step (h). 

21. The method of claim 1 further comprising subjecting a portion of said second liquor produced 
in step (g) to a rhenium extraction process to rkjover rhenium values. 

22. A method of producing high purity ammonium ^imolybdate from low grade molybdenite 
concentrates comprising: 

a) forming an aqueous slurry of said low grade\nolybdenite concentrates; 

b) oxidizing said slurry in an atmosphere containing free oxygen at an pressure of at 
least about 50 p.s.i. and at a temperature of at least about 200°C and thereafter 
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rodtjqe crystals and a first liquor; and 
late suitable as a chemical grade 



producing a first discharge with greater than about 99% of the molybdenum in said 
low grade molybdenite concentrates oxidized and greater than about 80% of 
moWbdenum values insoluble; 

c) separating and filtering said first discharge to produce a first liquid filtrate containing 
solubla molybdenum values and a first soUd filter cake containing the insoluble 
molybdmum values; 

d) leaching sW first solid filter cake with an ammoniacal solution to produce a second 
discharge wherein greater than about 98% of the insoluble molybdenum values are 
solubilized; \ > 

e) filtering said second discharge to produce a second liquid filtrate and a second solid 
filter cake; \ 

f) aging said second liquid filtrate; 

g) crystallizing said second liquid filtrate to pjr 

h) recovering said high pimty ammonium dime 
product fi'om said crystalV 

23. The method of claim 22 further coinprising recycling a portion of said first discharge 
produced in step (b) back to the aquebus slurry in step (a). 

24. The method of claim 22 further comprising subjecting said first liquid filtrate produced in 
step (c) to a solvent extraction process to recover molybdenum values, said solvent extraction 
process comprising contacting said first liquid filtrate with an organic solvent to form a two- 
phase mixture, simultaneously reducing the pR level in said two-phase mixture such that the 
molybdenum values in said first liquid filtrate are\extracted into said organic solvent, and 
stripping said organic solvent to produce a second liquor containing the recovered 
molybdenum values. \ 

25. The method of claim 24 wherein the organic solvent contains a secondary amine. 

26. The method of claim 25 wherein the organic solvent conmins di,tridecyl amine. 

27. The method of claim 24 wherein the reduced pH level in s^d two-phase mixture ranges from 
about 4.0 to about 4.5. 
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28. The method of claim 24 wherein the reducing step is accomplished by adding hydrated 
sulfuric acid to said two-phase mixture. 

29. The methoci of claim 24 wherein the stripping step uses sulfuric acid to recover the 
molybdenumValues. 

30. The method of\laim 24 wherein the pH level during the stripping step is maintained at about 
less than 3.0. 

3 1 . The method of claifia 24 further comprising recycling a portion of said second liquor back to 
the aqueous slurry imstep (a). 

32. The method of claim 24 further comprising subjecting said second liquor to a^cementation 
process to recover copper values, said cementation process comprising adding iron to said 
second liquor and mixing \o produce a first solution, filtering said first solution to produce a 



solid filter 



d then recovering said copper values from 




third liquid filtrate and a i 
said third solid filter cake. 

33. The method of claim 22 ftutherYomprising^ubjecttn^^ first liquid filtrate produced in 
step (c) to a cementation process^to recover c^^ppeij values, said cementation process 
comprising adding iron to said firstyiquid filtrate^d mixing to produce a first solution, 
filtering said first solution to produceya third liquid filtrate and a third solid filter cake, and 
then recovering. said copper values from said third solid filter cake. 

34. The method of claim 22 wherein the ammoniacal solution is ammonium hydroxide. 

35. The method of claim 22 wherein the ammopiacal solution is ammonium hydroxide and 
anhydrous ammonia. 

36. The method of claim 22 wherein the aging ste^ (f) further comprises adding a reagent to said 
second liquid filtrate wherein said reagent is sel^ted fi"om the group consisting of iron 
molybdate, ammonium sulfide, sulfide compoundV and ferric sulfate. 

37. The method of claim 22 further comprising recovering chemical grade molybdenum oxide from 
said high purity ammonium dimolybdate produced inVtep (h). 
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38. The method of claim 22 wherein the crystallizing step (g) further comprises subjecting a 
portion of said first liquor to a second crystallization process to recover technical grade 
ammonium dimolybdate. 

39. The metnod of claim 38 further comprising recovering technical grade molybdenum oxide 
from said tiechnical grade ammonium dimolybdate. 

40. The method of claim 22 further comprising recycling a portion of said first liquor produced in 
step (g) back to the leaching step (d) to precipitate impurities. 

41. A method of producing high purity ammonium dimolybdate from low grade molybdenite 
concentrates comprising: \ 

a) forming an aqueous slurry of said low grade molybdenite concentrates; 

b) oxidizing saia slurry in an atmosphere containing free oxygen at an pressure of at 
least about 50 n.s.i. and at a temperature of at least about 200°C and thereafter 
producing a first mscharge with greater than about 99% of the molybdenum in said 
low grade molybdenite concentrates qxiqized and grater than about 80% of 
molybdenum values msoluble; 

c) leaching said first discharge with an alkMine foliation to produce a second discharge 
wherein greater than about 98% of the inseduole molybdenum values are solubilized; 

d) separating and filtering said second discharge to produce a liquid filtrate contaming 
soluble molybdenum value\and a solid filter cake containing the insoluble 
molybdenum values; 

e) recovering the molybdenum values from said liquid filtrate by solvent extraction with 
an organic solvent to produce a ^rst liquor; 

f) crystallizing said first liquor containing the extracted molybdenxmi values to produce 
crystals and a second liquor; and thm 

g) recovering said high purity ammoniun| dimolybdate suitable as a chemical grade 
product from said crystals. 

42. The method of claim 41 further comprising recycling a portion of said first discharge 
produced in step (b) back to the aqueous slurry in step (a). 
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43. The method of claim 41 wherein the leaching step (c) comprises an initial leach with sodium 
carbonate wherein the insoluble molybdenum values are solubilized and a final leach with 
sodium hydroxide wherein soluble iron is eliminated. 

44. The method o^claim 43 wherein the pH level in the initial leaching step is maintained below 
about 7.0. 

45. The method of cl^^m 44 wherein the pH level in the final leaching step ranges from about 9.0 
to about 10.0. 

46. The method of clainl41 wherein the recovering step (e) comprises: 

a) contacting said liquid filtrate with said organic solvent to form a two-phase mixture; 

b) simultaneously reducing the pH level in said two-phase mixture such that the 
molybdenum valines in said liquid filtrate are extracted into said organic solvent; and 

c) stripping said orgdpic solvent to reccw^the moly)zraenum values. 

47. The method of claim 46 wlferein the organic Bolvemcpn^ a secondary amine. 

48. The method of claim 47 wherein the organic solveni contains di,tridecyl amine. 

49. The method of claim 46 wher^n the reduced pH^le^Jel in said two-phase mixture ranges from 
about 4.0 to about 4.5. 

50. The method of claim 46 wherein ihe reducing step is accomplished by adding hydrated 
sulfuric acid to said two-phase mixWe. 

5 1 . The method of claim 46 wherein the i^tripping step uses ammonium hydroxide to recover the 
molybdenum values. 

52. The method of claim 46 wherein the pri\level during the stripping step is maintained at about 
9.0. 

53. The method of claim 41 further comprising^subjecting said liquid filtrate produced in step (d) 
to a rhenium extraction process to recover rhenium values. 

54. The method of claim 41 further comprising recovering chemical grade molybdenum oxide from 
said high purity ammonium dimolybdate produced in step (g). 
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